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Finally, P_fl equal to 1.0021 (0.0004) for 6 MV-FFF, and to 
1.0033 (0.0005) for 10 MV-FFF, respectively, were computed. 
Figure 1. Average transverse dose profiles of the (10x10) cm² 
field, for 6 MV (gray) and 10 MV (black) FFF photon beams 
from a TrueBeam™ (Varian Inc.) linac, scanned, along L= 24 
mm with 0.5 mm step, by a shielded p-diode (T60016™, PTW) 
at 10 cm of depth in water with SSD= 90 cm. (±1sd)-error bars 
(<0.1 %) refer to four sessions of measurements spanning 




Conclusion: The factor K_icdg, which can be approximated 
by P_vol within 0.1 %, corrects for a dose error up to -0.6 % in 
reference dosimetry of the 10 MV-FFF photon beam when a 
Farmer ionization chamber is used. 
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Purpose or Objective: To study the dosimetric properties of 
TLD2000 thermoluminescent dosimeter (TLD), including 
repeatability, linearity of dose response, energy response and 
dose rate effect. 
 
Material and Methods: 1300 TLD2000 TLDs were read out 
after exposure to a dose of 1 mGy of 65 keV x-ray, then were 
sorted out to have the same sensitivity within ±3.0%. TLDs 
were irradiated to a dose of 120 MU using 6 MV x-ray, then 
irradiated to the same dose after 24 h. TLDs were irradiated 
with two I-125 seeds with the same activity for 24 h, and the 
interval time was 24 h, to study the repeatability of TLDs for 
6 MV x-ray and I-125 seed. TLDs were irradiated to different 
doses using Cs-137 (662 keV γ-ray), I-125 seed and 6 MV x-
ray, to study the dose response of the TLDs. TLDs were 
irradiated to a dose of 1 mGy using Cs-137, 48 keV, 65 keV, 
83 keV, 118 keV and 250 keV x-rays, to study the energy 
response of the TLDs. TLDs were irradiated to a dose of 120 
MU using 6 MV x-ray with different dose rates of 37 MU/min, 
75 MU/min, 150 MU/min, 300 MU/min and 600 MU/min; TLDs 
were irradiated to the same dose using three 125I seeds with 
different activities of 0.739 mCi, 0.675 mCi and 0.559 mCi, 
and the irradiated time were 24 h, 26h 17 min and 31 h 48 
min, respectively, to study the dose rate effect of TLDs for 6 
MV x-ray and 125I seed. 
 
Results: 350 TLD2000 TLDs were selected with the sensitivity 
within ±3.0%. The maximum deviations of the repeatability 
were 2.7% and 4.0% for 6 MV x-ray and I-125 seed, 
respectively. The dose response of TLDs for Cs-137 and I-125 
seed were linear. For 6 MV x-ray, the linear response range 
were 0.74 Gy-10.0 Gy, beyond 10.0 Gy the dose response 
became supralinear but proportional to the absorbed dose to 
TLD. The energy response for 48 keV, 65 keV, 83 keV, 118 
keV and 250 keV x-rays, relative to the energy response of 
Cs-137, were 1.25, 1.08, 0.99, 0.91 and 0.96, respectively. 
There were no dose rate effects in the dose rate range of 37 
MU/min to 600 MU/min for 6 MV x-ray and 0.66 cGy/h to 0.87 
cGy/h for I-125 seed. 
 
Conclusion: TLD2000 TLD has good repeatability and linear 
dose response for Cs-137, I-125 seed and 6 MV x-ray without 
dose rate effect, but the dose response is energy dependent. 
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Purpose or Objective: At our institute a prototype of a MRI-
Linac (MRL) has been installed combining imaging (MRI, 
Philips) with treatment (Linac, Elekta). However before 
starting patient treatments, extensive machine quality 
assurance (QA) must be investigated including QA of 
treatment-plans. Standard electronic equipment is not MR-
safe so patient-specific QA systems have had to be re-
designed, and the performance of a new system in a 1.5 T 
magnetic field must be tested. The purpose of this study was 
to examine and characterize the performance of the newly 
developed MR-compatible Delta4 phantom in a transverse 1.5 
T magnetic field. 
 
Material and Methods: A prototype MR-compatible version of 
the Delta4 QA phantom (ScandiDos AB) was used in these 
measurements. To characterize this QA-system, the short-
term reproducibility, dose linearity, field size dependence, 
dose rate dependence, dose-per-pulse dependence and 
angular dependence were evaluated on a conventional linac 
(B0=0, Elekta, 6MV Flattened (FF) and 6MV Flattening Filter 
Free(FFF) beam, SAD of 100 cm) and the MR-linac (B0 = 1.5 T, 
Elekta 6 MV FFF beam, SAD of 142.7 cm). All measurements 
were normalized to the readings of an ionization chamber. 
The performance of the MR-compatible Delta4 was also 
compared to that of a commercially-available clinical version 
in use in our department. 
 
Results: The maximum differences between the clinical and 
the MR-compatible Delta4 measurements on a conventional 




Measurements are currently being performed on the 1.5 T 
research-prototype MRL. Analysis of the preliminary data 
show similar behavior to the measurements performed 
without magnetic field. Final results will be presented.  
 
Conclusion: The characteristics and performance of the MR-
compatible Delta4 have been investigated. There are no 
significant differences found between the clinical phantom 
and the MR-compatible phantom. The preliminary results at 
the MR-linac are consistent with those from the clinical linac.  
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Purpose or Objective: Most irradiation technics require dose 
computing from TPS. Calculation accuracy highly depends on 
the measurements used for beam modeling. Depending on 
their characteristics, available detectors may be best suited 
for specific field sizes when measuring Output Factors (OF). 
Recent studies compare several active with passive detectors 
and MonteCarlo calculation. The goal of our study is to 
